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Preparation of GO/ZIF -8 modified PVDF hollow fiber membranes
and investigation of antifouling performance
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Abstract; Polyvinylidene fluoride (PVDF) hollow-fiber membranes are widely used in the field of water
treatment, but it is prone to membrane fouling in the actual operation process, which restricts its long-
term stable operation. The current research shows that the membrane modified by graphene oxide (GO)
nanomaterials has excellent anti-fouling performance, but there will be problems such as membrane flux
decline and structural instability. In this study, PVDF-GO / ZIF-8 composite membrane was successfully
prepared by using polydopamine (PDA) as the covalent grafting medium, grafting GO as the modified
layer, and GO oxygen-containing groups as the coordination sites to promote the in-situ growth of ZIF-8,
and the membrane filtration performance and stability were improved. The experimental results showed
that GO grafting significantly enhanced the hydrophilicity and electronegativity of the membrane. Using
bovine serum albumin (BSA) as the model pollutant, the water flux recovery rate of the GO membrane
increased from 57.01% to 79. 65% , and the antifouling performance was enhanced. After the introduction
of ZIF-8, the pure water flux increased from 334. 35 L./(m® * h)of GO membrane to 558. 65 L/(m?® « h).
At the same time, the composite membrane still maintained the high-throughput recovery rate in the
pollution cycle filtration experiment, and showed better compression resistance and operational stability,
which provided the new idea for the preparation of high-performance separation membrane for water treat-
ment.

Key words: PVDF hollow fiber membrane; ultrafiltration; graphene oxide; ZIF -8; antifouling perform-

ance
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explanations (SHAP) and partial dependence plot (PDP) analyses, the non-linear influence of key
parameters, such as operating time and feed concentration, was elucidated. Furthermore, a Bayesian
optimization framework was constructed to achieve multi-objective collaborative optimization. Under the
optimal conditions-a feed chamber NH; -N concentration of 52 mmol/L, an operating time of 28. 0 h, and
a driving-to-target ion concentration ratio (p) of 1. 92-the removal and recovery rates reached 92. 28 and
88.03%, respectively. This research demonstrates that ML methods can effectively address the non-linear
coupling characteristics of complex environmental processes, providing a robust foundation for the
intelligent operation of novel environmental protection systems.

Key words: ammonia nitrogen recovery; machine learning; membrane; coupled system



